CARA ALEN ZS 
Fer%~WAD 


CA2 ALEN 3 1972W22 
West Edson Water Supply. 


| | Ml) | 


May 1972. 


: 


| | 
NVA 
98 00132 9027 


alberta 
department 


of the 
environment 


HON. W. J. YURKO, MINISTER 


DR. E. E. BALLANTYNE, DEPUTY MINISTER 


G. L. Nielsen 
WEST EDSON WATER SUPPLY 


May so Loge 


He 


oN 


uN} 

a 

ei aa ‘ 
ay 

list 


Bl nanvs 
ay 


se 


se 


5 

Duty 

on 
: : 


Water Resources Division 


R.E. Bailey - Director 
W. Solodzuk - Chief Engineer 


Soils, Geology and Groundwater Branch 
L.D.M. Sadler - Branch Head 


Dr. G.L. Nielsen - Geoscience Section 


G. L. Nielsen 
WEST EDSON WATER SUPPLY 


May, 1972 


Digitized by the Internet Archive 
In 2024 with funding from 
Legislative Assembly of Alberta - Alberta Legislature Library 


https://archive.org/details/ableg_33398001329027 


WEST EDSON WATER SUPPLY 


PAGE 
TNTRODUGILONS Ere <tc telatetete oe che te cies = 0 une hs ate tools ta teat Seite eA 1 
WORK @ DONE ts ctelats otetetve sts ho aie ator eiigne fete etatate ale (et Pale is tates ets ei ai oim ete 1 
INTERPRETAT LON (Ole AQUEEIRE TEST St % %.2% cleo e elas ee 6 5 ee wes se! 7 
Aww Step drawdown) test, 19 /2+.. 24% «ee ce hh ie ere ae sees 7 
B. Pump test of well 72-2 ........ rk kek OR ek a 8 
C. Re-evaluation of 1968 pump-test, well 68-13P..... 10 
WATER QUALITY (2.050% eS Ee: eh eereie Sear ee eee Bike oexcints 11 
DESIGNJOP AWA TRUE PEN Col) eee iether ht race m a toni fe i 11 
MAN RGEMEIN TSO FW is Gig vol Uplate tte crete ois crane ratevehe aie oee sere ae aca 13 
REPERENGES Wale ote c srerere sree dence 54 Bearegae es tes core Soe ees ts ye eke 15 


POPE IND Lecter ats ameter rnpente en Mite e Geka ye tity ty ees Wa 4, sl oa, oe 88) Ape 16 


i, _ _ 


+ »@ 66 488.8 vases, a dina sav baat anees kts onset 


Sunes eee Oboe ee ee ieee eee eee ee cob tases amod seo 


fede clucs asek ee eenenee eee Aaa 90 WUITATARIRATIMS 
oe ¥en bw ee re eee ee peer ee, ECE] e2867 buns ade A 
ese @ t= dee teen § Oeenhe £eFe Liew tes2 quud «a 
oe Mere iow ,4a2-qaig Heel 2 moliauinvesH .o 
Ce yee er aes be Wee baw Ars See eee eee ee eer TOIAGD RZTAW 
Sesser ptcaeedan CUD 9 24 Ee Vee > MeTeve Ce Pocey IO Viale Age 
eek hia sss fone sere Pee eee ees ee Matere Jai yi TAAOAWAY 


TTT TTSE TET corweereaneresc nee ss SEMANAS Lay 


(< pmb SN@ Ne PTR ere? eeurey se Seorpeaas bowie CGA EP OA RIGHTS SA 


FIGURES 


Location map of wells and test holes-........ 
HIlECEGLC elLOSe Ol BCESE NOL Gey 2 ele» cle es 66.0) nave ule sey Orie sls eee ae 
Klectr celocrone teste hooves / 2-225 hn. sans claaer. eta ces Rate state eis 
step-drawdownsnydrogtaph. wel le J 2—25 7. os eases sivas sa Rise sires 
Barometric pressure vs water level fluctuations........... meet ate 
Drawdown and recovery Of Well 72-2 cevcescvesrcnccscecccccecs He 
Drawdown and recovery of well 68-15P, 1972 ........... Mace rae 
Drawdown and recovery of well 68-13P, 1972 ........... 5 ors od 
Drawdown and recovery of well 68-13P, 1968 ........ ee ee 
Recovery of well 68-14P, 1968...........2.-seeeeeue- S53 eco Dace 
Drawdewnrot awe |) OGet? Paarl 9OGm. wir sac cole <8 fers @ aie sie a ct Seta a's OO 
Drawdown of well 68-15P, 1968 ....... Be chen Ta Pater eaten tas tehaat aie SAR 
Distance-drawdownecurves.w1966 and 1972 tests 1.2.2.6... .00% ° 


con am EWN Fe 
e 


—_ 
rm © wo 
o oe ®@ 


— 
Wo Nh 
e 


TABLES 


iL. Well Summaries®.....2 0.6.6 Stu GOB De Gono Dic ne Suis teltisine te ae ees cae ge ts (ore 
2. Aquifer coefficients caiculated from 1968 and 1972 tests ...... 
3. Chemicalsanalycis oreeroundwater, well /2=2 0 0c nes cu es alae ese es 
fe PUD eeSE pMeASULEMEI IES amleet tenia eG pri elsie, cele ew siu%. sie 0G Weve wisn w & ere noe 


iD A 7 
ao “ee | i 
/ ‘> i» 9a © ate hh Oo eS 

at : 
* w~Vanwy ia 5 &@ 7 @i= 
a 

7 i-b G@ 26.4 44 =o eo oe © 
e & 
{4 ai * e* 2 |» e@2@ 6 @ a@ 


. 

- a 
if ee _ 
Pa Ree ie eo is potor rl hea Al toe te. iam Biased 
bi ode aes eel aa sberi= oe aes to send alisons +f 


na heneet ater Ssitcd-2083. bed koe ‘stay wa 
» auil pyee oe ees ny {haw «* i sargerriyd r ABI Gaze 


Oe Me awd epee eenOe reposts Sel ¢ugaw 2+ giveesin. Git lomeyrtad 


=~ > se aLichoey = © Got i Lew yo VTF' he i | Cit , oy ia) viel 


r i. 44 
Ht Ucewvatekstacvaae se) SM BC Eane Tle@ 49 viwvove? Se ewohwett 
a ant : vias 6 QUAL GEER blew Yo geevaoes Grey myobenre 
oe its Tre 2 ies =) GOES ~ati-58 tlaw Po Yjewnses Gna Awntwead 
4 roe TC ble wweane te eyGael ),201-83 law to Uintossr 
r) ee ee | rns et a ' Pues re * | bo Litiy SY gory] es? 
RD smo do picheine &e he céaaeriasds Bel ,.JEleco view Se iymeows.t 


ca 
] 
, : 
7 
j é&r 
-_ adhe 
7 -" 
 ~ ? @ oe ee 
d : 2. teeenee #2803 aa 
in ae re » ay4,0 @ os 


= e666 @ © @nee vee r OV ere f] ein «ee ~~ ee ee 


end 2008 Gan eee! ..davite cwelwath-qone reid 


only 


ou 


ive 2m wie sen a) ee ee eee ee ee ee i teutuwe jiaW 
vy} ate Sav! Th J : ftvd luo 1 art pat 2 od ee ee BTig =4 trupaA 
[ 


ia SeSV. fiow (ts Tawhn jon 20 Fas lane Laois 
fUneum tee? -qnad 


INTRODUCTION 


In early March, 1972, A. R. Isbister and A. R. Grover, Field Services 
Branch, Department of Municipal Affairs, contacted Water Resources Division 
to supervise well construction and aquifer testing at West Edson. This 
work was to be done in co-operation with Stanley Associates who have designed 
water and sewage systems for the hamlet. Stanley Associates prepared tenders 
and Hi-Rate Drilling, Stettler, was selected for the drilling, final well 


construction and aquifer testing. 


WORK DONE 


A site was selected for a test hole which would be convenient to the 
proposed distribution system, and which an earlier report (Nielsen, 1969, 
p. 32) indicated was over the Edson gravel aquifer. All wells mentioned 
in this report are located on Figure 1. Upon drilling at this site on 
April 19, 1972 however, no gravel was found and the site was abandoned. 
The lithologic log of this test-hole, 72-1, is in Table 1, and the electric 
log in Figure 2. 

Water Resources Division and Stanley Associates then decided to drill 
a second test-hole just north of the CNR tracks in lsd. 4-16-53-17-W5, near 
Glenwood Cemetary. Access was given by the Town of Edson, which owned the 
Land 

Well 68-13P (well numbers are those used in Nielsen, 1969) which had 
been completed as.a pumping well, was only 670 feet south, but was not 
considered as an economical water supply well. Land aquisition costs, 
extra pipeline construction, and a railway crossing appeared to bring the 


final price to that of a new well. 
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Figure |. LOCATION MAP OF WELLS AND TEST-HOLES 
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Well No.: 
Location: 

Date: 

Elevation: 
Driller: 

Total Depth: 
Depth to bedrock: 


Log: 


Ran electric log, 2 feet to 99 feet, then 


Well No.: 


Location: 


Date: 


Elevation: 


Driller. 
Total depth: 
Depth to bedrock: 


Log: 


Paskapoo Fm. - 88 - 


TABLE 1. 
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Completion: Installed t19 ft... 938" O.D. casing. 
Set 10 ft. of 6'' x 40 slot stainless steel Johnson screen 


at 1167 1255 Ft < 

Gravel packed with 17 sax #8-12 mesh frac. sand, making 
3""layer around screen 

Developed with 600 cu. ft. compressor % day 


Distance to observation wells used in pump-test. 


68-15P = 227 feet 
68-13P - 670 feet 
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HI~RATE DRILLING , WELL 72-2 
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On April 21, 1972, test-hole 72-2 was drilled and twelve feet of 
gravel were found. Conditions appeared favorable for a permanent 
well, and it was therefore constructed and developed, from April 23 to 24, 
1972. Well log and construction details are in Table 1. The electric log 


is shown in Figure 3. 


INTERPRETATION OF AQUIFER TESTS 

A. Step-drawdown test, 1972 

On April 25, 1972, a pump was installed at 120 feet depth in the 
completed well 72-2, and a step-drawdown test was run. Three steps of one- 
hour duration each were run, at 15 gpm, 32 gpm and 50 gpm. 

Lennox (1966, p. 33) discusses an analysis of step-drawdown tests by 
which it may be determined whether turbulent flow conditions prevail in any 
of the steps. In his technique, Sw/Qn, or drawdown divided by pumping rate 
is calculated at the end of each step. If the resultant values are approximately 
the same for all steps, laminar flow conditions prevail. 

In this test, Sw/Qn increased with each step, thus indicating turbulent 
flow. The interpretation of data, using Lennox's and Sheahan's (1971) 
methods to predict well loss values for pumping rates above 50 gpm led to 
untenable and ridiculous figures. Mogg (1968) demonstrates that step-drawdown 
tests are an unreliable means of doing so, except inasmuch as the several 
steps may actually include or bracket the final pumping rate. 

Moreover, the indications of turbulent flow in this step-drawdown test 
are considered as misleading because the pump was set within the screen. 
The driller had done so in order to avoid cutting his riser pipe. As a 
result, turbulence probably resulted from most of the water being pumped 
from the two to three feet of aquifer directly opposite the pump. Installation 


of the final pump at the proper depth will no doubt reduce the initial well 
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loss considerably. Determination of final safe pumping rates were based 
on extrapolation of well loss figures from the step-drawdown test as a 
safety factor. All pump-test data and plots are in the Appendix. 

B. Pump-test of well 72-2. 

A constant-rate pump-test was conducted from April 26 to May 3, 1972, 
for a total length of one week, at 50 gpm. Well 68-15P, 227 feet northwest, 
and 68-13P, 670 feet south were used as observation wells, and thus it was 
not necessary to drill new observation wells for this test. It was found 
that variations in barometric pressure caused greater fluctuations of water 
level than did the pumping itself. Records of barometric pressure from the 
Edson Airport (one-half mile north) were plotted against water level fluctuations 
under non-pumping conditions (Figure 5) so that such fluctuations could be 
removed from the time-drawdown curves. The higher barometric pressures 
prevalent during some parts of the test could not be corrected with as great 
an accuracy as were the lower ones. Thus water level measurements taken 
during such times were less meaningful than they might have been. Table 2 
lists the aquifer coefficients calculated from this test and from a re- 
evaluation of the 1968 test. 

Transmissivity of the pump well was 52,800 ig/ft/day for the pumping 
test, and 60,000 for the recovery (Figure 6). Well loss was 10.9 feet and 
total formation loss was 1.2 feet after 7 days (or 4 log cycles of time), 
Available drawdown is about 26 feet. For a projected well yield of 100 igpm, 
total formation loss over 20 years (7 log cycles of time) will be (1.2/4) 
Cp (420) = 4,2 feet. Well loss will be, at greatest, 20 feet, projected 
from results of the step-drawdown test. Other pump tests conducted at 
Edson in the same aquifer typically had well losses of perhap 5 to 7 feet 


for tests run in excess of 100 igpm (Research Councial of Alberta files). 
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TABLE 2. Aquifer Coeffficients calculated from 1968 and 1972 Tests 


Transmissivity Storativity 


5,400 

66,000 

(recovery) 113,000 
94,000 

(recovery) 110,000 
(recovery) | 113,000 
66,000 
88,000 


(recovery) 88,000 


52,800 


(recovery) | 60,000 
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Therefore, for the reasons mentioned in discussing the present test, well 
loss will no doubt be substantially less than the 20 feet allowed. 

This analysis ignores the effects of vertical leakage down through the 
aquitard over the auurree. which would ultimately contribute to well yield. 
The extent of this contribution may be calculated approximately by Walton's 
equation, using the average values from Nielsen (1969, p. 36). Total water 
percolating vertically into the channel is given by: 

Qe = (P"/m') Ah Ac 
where Qc = leakage through .confining bed, in gpd 
P' = vertical permeability coefficient, in gpd/ft. 
m' = thickness of confing bed, in feet 
Ah = difference in head of the aquifer and source 
bed in feet 
Ac = area of confining bed through which leakage 
occurs, in square feet. 
Using the average values of coefficients derived in 1969, and assuming a 


circular cone of depression of 800 feet radius, vertical recharge could be 


(207 ) 
115" = G5), (3.4 S00 x 800) 
= 7.9 x 10° igpd 
= 55 igpm. 


Thus, it is possible that 55% of the anticipated 100 igpm could ultimately 
come from vertical recharge. 

C. Re-evaluation of 1968 pump-test, well 68-13P. 

The tranmissivity values derived from the pump test of well 72-2, using 
68-13P and 68-15P as observation wells, were all much greater than those 
obtained from the 1968 aquifer test. Inasmuch as the 1968 test also included 
well 68-13P as the pumping well, and 68-15P as an observation well, it was 


decided to re-examine the data. 
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The 1968 test was run for 4 days at 30 igpm. The drawdown and recovery 
curves for the pumping and observation wells all contained considereable 
scatter due to barometric fluctuations. Such fluctuations cover a wide range 
and occur rapidly in the Edson area, except during winter months. 

The original 1968 data were correlated to some extent to barometric 
variation, but the curve of water level vs barometric pressure used at that 
time was not very useful. In order to re-interpret this test, the 1968 
barometric pressure changes were corrected, using the 1972 curve (Figure 5). 
Although the results were not entirely satisfactory, especially at higher 
pressures, useful drawdown curves resulted for 68-13P, 68-12P, and 68-15P. 
Useful recovery curves were obtained for 68-13P and 68-14P. Other tests 
were not used as they contained too much scatter to yield reliable results. 

This interpretation shows that ther is an area of high permeability 
in the vicinity of the wells used. A pronounced barrier exists a short 
distance south of 68-12P, probably being finer gravel or silty gravel within 
the aquifer. 

WATER QUALITY 

Water from well 72-2 has been analyzed both for bacteriological and 
chemical suitability for human consumption. Two bacteriological tests were 
done, and neither shows any indication of harmful bacteria or contamination. 
The results of the chemical analysis are shown in Table 3. This water is 
soft, and well within acceptable chemical limits as set by the Department 
of The Environment. Fluoride is close to the ideal content for optimum 
dental protection. 

DESIGN OF WATER SUPPLY SYSTEM 
Although present needs of west Edson are about 50 igpm, the system 


design projects future needs up to 100 igpm. Well 72-2 will provide adequate 
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Chemical analysis of Groundwater, Well 72-2 


Date: ¥May a. 2 
Temp. 41.6°F 

pH 

Specific conductance 
Hardness, total 
Calcium 

Magnesium 

Iron 

Sulfate 

Chloride 

Nitrate & Nitrite 
Fluoride 

Total dissolved solids 


Alkalinity 


TABLE 3 


mmho/cm 


pre 


ppm 


ppm 


ppm 


Ppa 


ppm 


Ppm 


PE 


ppm 


ppm 


T2 
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water for present and future needs based on these figures. 

To protect the well and maximize its useful life, the final pump installed 
should be choked back to produce 50 igpm until such time as greater demand 
warrants an increase. The well will operate more efficiently at this lower 
rate than it would if the pump were continually starting and stopping while 
pumping at a higher rate. Pump motor life will also be greater. 

Should demand exceed the capacity of well 72-2, 68-13P could be added 
to the system at a later date. Twenty years of pumping at 100 igpm of 72-2 
has been shown to create at most, a maximum drawdown of 24 feet out of 26 
feet available. If well 68-13P were added to the system and pumped at 60 
igpm, analysis of the 1968 data shows (Figures 9 to 12) that an additional 
2 feet of interference (including barrier effects) would result at 72-2. 
Likewise, pumping of 7252 at 100 igpm would add 2 feet of interference at 
68-13P after 20 years (Figure 13). 

In summary, the well yield of 72-2 will adequately meet present and 
anticipated the needs of West Edson for the forseeable future. If actual 
growth outstrips projected estimates, an additional water supply at 68-13P 
is readily available. The water is clear, sand-free, and of acceptable 
quality for human consumption. 

MANAGEMENT OF WELL SYSTEM 

Municipal groundwater use must be licenced under recent amendments 
to the Water Resources Act. The purposes of such licencing are: protection 
of prior rights from damage caused by new groundwater diversions; and 
protection of the licencee in turn from future encroachment on his supply. 
Certain safeguards and means of monitoring the water supply have been 
established by Water Resources Division, Department of The Environment, 


in order to assess properly the effects of groundwater diversion. 
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Basic to protection of the groundwater resource and its users is a 
means of measuring its effects in the vicinity of a diversion. This is 
done by periodic measurement of water levels in wells and by metering the 
amount of water withdrawn. It is therefore recommmended that a meter be 
installed at well 72-2 or at the point where it discharges into the reservoir. 
The meter should be read and water volume recorded daily. The water level 
in the pumping well and well 68-15P should also be measured and recorded 
daily, with measurement done about the same time of each day. Since well 
68-15P is 227 feet from 72-2, these measurements will adequately reflect 
aquifer behavior in the vicinity of the pumping well. 

There are no other users of this aquifer within a 1.5 mile radius. 

The Town of Edson has several wells in this aquifer at greater distances 

to the east, and the town now monitors its wells regularly. No conflict 

of use should arise between these two municipalities. Regular measurements 
of aquifer behavior, as outlined above, will be of value in settling such 


conflicts, should they ever arise. 
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Figure 8: DRAWDOWN & RECOVERY 
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